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Introduction 


Purpose 

The  purpose  of  this  document  is  to  provide 
teachers,  administrators,  students,  and 
parents  with  samples  of  students’ 
performances  that  exemplify  standards  in 
relation  to  the  1994  Grade  6 Science 
Performance-Based  Assessment  Tasks.  The 
commentaries  that  accompany  the  samples 
highlight  selected  features  of  the  students’ 
responses  and  show  how  the  scoring  criteria 
relate  to  students’  work. 


Science  Assessment  in  1994 

The  Grade  6 Science  assessment  in  1994 
collected  information  and  reported  on  a range 
of  learning  expectations.  Three  instruments 
were  used  to  collect  information:  the 
achievement  test,  a survey  of  student 
attitudes,  and  performance-based  assessment 
tasks.  Provincial  results  for  the  achievement 
test  are  available  in  the  Assessment 
Highlights  document.  The  performance- 
based  assessment  component  is  the  specific 
focus  of  this  booklet. 


Selection  of  Samples 

The  samples  of  students’  work  selected  for 
this  booklet  were  used  for  training  markers 
during  the  July  1994  marking  session  of  the 
performance-based  assessment.  As  such, 
these  examples  illustrate  the  provincial 
standards  for  Grade  6 science  students  at 
three  levels:  the  Standard  of  Excellence,  the 
Acceptable  Standard,  and  Not  Yet  At  the 
Acceptable  Standard. 


Confirming  Standards 

The  initial  work  of  confirming  the  standards 
that  would  govern  the  scoring  of  student 
performances  was  undertaken  by  a group  of 
experienced  Grade  6 Science  teachers  on 
June  25  and  26,  1994.  Their  task  was  to  read 
a large  enough  sample  of  student  responses  to 
select  those  that  exemplified  the  different 
levels  of  performance.  At  the  same  time, 
these  teachers  suggested  adjustments  to  the 
standard  descriptions  in  the  scoring  guide, 
where  needed,  and  prepared  specific  notes  for 
use  by  group  leaders  during  the  marking 
session.  The  Holistic  Scoring  Criteria  are 
given  in  Appendix  A. 

These  teachers  later  served  as  group  leaders 
during  the  marking  session.  They  used  the 
selected  examples  to  set  the  scoring 
guidelines  and  to  train  teachers  for  the 
marking  session. 

Marking 

Teachers  were  selected  for  marking  on  the 
recommendation  of  their  superintendents. 

All  markers  were  teaching  Grade  6 Science 
in  the  same  school  year  that  performance- 
based  assessment  was  administered,  and  had 
done  so  for  at  least  two  years. 

Markers  followed  the  agreed-upon  standards 
when  scoring  student  responses.  During  the 
marking  session,  each  marker  scored  a 
student’s  response  for  problem-solving  skills 
and  communication  skills.  The  overall 
results  are  given  in  Appendix  B. 
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General  Description  of  the 
Performance-Based 
Assessment 


Background 

The  performance-based  assessment  was 
developed  to  assess  students’  higher  order 
thinking  skills  in  real-life  problem-solving 
situations.  The  tasks  assessed  aspects  of 
science  that  cannot  be  measured  easily  by 
regular  paper  and  pencil  tests. 


The  activities  allowed  students  to  implement 
a variety  of  strategies  with  hands-on 
materials,  and  to  collect  information. 
Students  were  asked  to  explain  the  strategies 
they  used  and  how  they  carried  out  these 
strategies  to  solve  problems.  Their 
responses  provided  another  picture  of  what 
they  knew  and  were  capable  of  producing. 


Performance-based  Assessment 
Program  Area  Emphasis  by  Topic 


Activity 

Activity  Name 

Topic 

Learner  Expectation 

1 

Tree  Trunk 

Living  Things  and  the 
Environment 

Observe  a cross-section  of  a tree  trunk 
Infer  age  of  the  tree 

Infer  weather  conditions  during  the  lifespan  of  the 
tree 

2 

Ecosystem 

Mystery 

Living  Things  and  the 
Environment 

Observe  a model  demonstrating  interaction  of 
living  things,  including  a predator/prey 
relationship 

Infer  from  evidence  provided  in  the  model 

3 

Leaky  Faucet 

Matter  and  Energy 

Collect  information  from  a model  of  a leaky  tap 
Design  an  experiment  and  control  variables  in 
determining  the  amount  of  water  lost  from  the  tap 
Calculate,  using  multiple  steps,  total  water  lost 
from  the  tap. 

4 

Wiring  a Train 
Station 

Matter  and  Energy 

Construct  a working  model  of  lights,  using 
switches  in  a variety  of  arrangements 
Make  drawings  of  models  designed 

5 

Musical 

Instrument 

Matter  and  Energy 

Construct  models  to  demonstrate  variables 
controlling  frequency  of  vibrations. 

Communicate  procedures  through  drawings  and/or 
writing 

6 

Rockets,  Gliders, 
and  Kites 

Earth,  Space  and  Time 

Make  measurements  of  wind  speeds  using  simple 
instruments 

Interpret  data  and  draw  inferences  about  activities 
influenced  by  wind  speed 

2 


Sampling 

Thirty-one  schools  were  randomly  selected 
to  participate  in  this  assessment.  From  these 
schools,  698  randomly  selected  students  did 
the  performance-based  assessment. 

Administration 

This  assessment  was  administered  by  trained 
assessors  who  followed  standardized 
procedures.  The  assessment  consisted  of  six 
real-life  problems  presented  at  six  stations. 
Each  station  consisted  of: 

• a student  activity  sheet  listing  the  problem, 
materials  that  could  be  used,  and 
instructions 

• materials 


Three  circuits,  each  with  six  stations,  were 
set  up.  A maximum  of  15  students  were 
assigned  to  each  session.  This  allowed  five 
students  to  work  through  the  six  activities  at 
each  circuit.  Students  were  given  as  much 
time  as  necessary  to  complete  the  tasks. 
Typically,  between  11  and  2 hours  was 
needed  for  each  student  to  complete  the  six 
tasks.  Students  recorded  all  of  their  work  in 
a booklet. 

The  assessment  took  place  between  May  25 
and  June  4,  1994.  The  schools  selected 
provided  excellent  cooperation  in  making 
space  and  tables  available  for  this 
assessment. 
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Samples  of  Students^  Performance 


Activity  1 — Tree  Trunk 

PROBLEM  STATEMENT: 

Tom  and  Mary  are  holidaying  at  a cabin  by  a lake.  One  night  stormy  winds  blow  over  a tree.  As 
they  help  their  father  and  mother  cut  the  tree  into  smaller  pieces,  they  notice  growth  rings.  Their 
father  tells  them  that  they  can  determine  the  past  growing  conditions  by  looking  at  the  trunk 
cross-section.  Their  mother,  who  works  as  a forester  with  the  government,  told  them  that  some 
of  the  information  the  cross-sections  of  the  tree  could  give  them  includes: 

1 . the  age  of  the  tree — one  ring  equals  one  year  of  growth 

2.  when  the  tree  started  growing 

3.  if  other  living  organisms  lived  in  the  tree 

4.  the  types  of  growing  conditions — there  are  wider  rings  if  growing  conditions  were 
good 

Also,  there  are  many  other  things  it  could  tell  them.  Use  the  cross-section  of  the  tree  trunk  to  tell 
about  this  tree. 

YOU  SHOULD  HAVE: 

1 tree  cross-section 
1 magnifying  glass 
1 ruler 

INSTRUCTIONS: 

• Use  the  materials  to  find  out  as  much  as  you  can  about  this  tree.  Record  your  observations 
and  inferences  in  your  Student  Booklet.  Answer  the  questions  in  your  Student  Booklet. 

DEFINITIONS: 

• Observing  or  making  observations 

Using  the  senses  (smelling,  tasting,  seeing,  hearing,  and  touching)  to  get  information  about 
things  or  happenings  where  you  are. 

• Inferring 

An  inference  is  an  explanation  for  an  observation.  You  give  a reason  for  something  you 
observe. 
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This  solution  was  scored  the  Standard  of  Excellence. 

Commentary 

The  responses  indicate  a thorough  understanding  of  the  problem.  Extensive  and  accurate 
observations  are  made  regarding  the  number  of  rings  and  diameter  of  the  tree  trunk.  The 
conclusions  drawn  clearly  show  an  understanding  between  observation  and  inference. 

The  interpretations  and  explanations  are  logical  and  are  communicated  effectively. 

Activity  1 — ^Tree  Trunk 

Follow  the  instruction  sheet  at  this  station 


1.  Record  your  observations  and  inferences  here. 


Observations 

Inferences 

T.  observe  ^cnaW  r\no<,  oe!r>ro 

- i'ne  tjood  scneJB  T. 

•iVxs.N  reach  +V,e 

I'nfpr  IWr-  rcr^ir'Ci. 

4ree.. 

- c',^  rfnrkpt-'  ^eM-x.K/ 

Thp  1 x"  a dar'A  \e.ilocoiib 

rr'r-.r'  H i nO’i’'  I'S  . 

krr.(.>r»  4KP  rorldl^. 

~r  +b.ok  +r-<».  L!! 

TW>  WirV.  o riork  kro(.^r). 

r'\d  hfrcv^^  of  -^rf 

r # 

TVtC?  bock  rcxjoV. 

T . <>  rv'OO'^n  . 

Ti'Xi,  c2n;->or' 

c^joK  . 

TV.  -peice  oC  u»cod  a orcl€_^ 

Q rrr>  Lnrn  Ord  , 

yj 

’ Hi*  \;r\C\^  oA 

' TVcce  Ore  U\  riOQ^-, 

. t,icnd. 
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2.  How  old  is  the  tree  and  what  year  did  it  start  growing?  How  do  you  know? 

icee. iS 41  !± m iQB?' 

•T'_  (KsfrCvCVgci  -iWe  number  orno6  from 

i4-  rcx^  • 


lQ^'4 

- ^ 

'^55 


3.  What  were  the  growing  conditions  for  the  first  ten  years  of  the  tree’s  life? 

Vre  ^roujtno  r.onMrhnn  Hr  •‘^rep  fhr  -n-f*  <Trsl  O vPnrS 

beCQu5^  -Vrp  , .^>dgr  4}^  r?~)/vy-T;or.< 


4.  How  healthy  was  the  tree  when  it  was  blown  over? 

i^cxto'y  hPo^^-/ uiiPn  i- h/eU^  r\)^r~  , 


5.  What  kind  of  tree  was  it  and  where  did  it  probably  grow? 

X -^.'hk jr.ee r,jo5 r.  ±s^ cf 

X -4->ink  i4  r^me  ^rr>m  o , 
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This  solution  was  scored  ^^Performance  At  the  Acceptable  Standard.” 

Commentary 

The  task  is  understood.  There  are  appropriate  inferences  drawn  from  observations  although 
some  information  is  inaccurate.  Any  conclusions  made  are  supported  by  observations  and 
inferences. 

The  interpretations  and  explanations  are  logically  and  clearly  stated. 

Activity  1 — ^Tree  Trunk 

FoUow  the  instruction  sheet  at  this  station 


1.  Record  your  observations  and  inferences  here. 


Observations 

Inferences 

iTir  kjooI6 

glass  tb  IdoK  nf 

tkii  cv'Q^)S  ^ecft  1 < 

~'ho[A  niani^  ]inps  tW/E 

Il  rif  o<je. 

LAJCye.Tffiyp.  il 

Tha  Vifl05  IJPYP  Ul/fV 

cV»<2cK  if 

/-)  had  a 

ujQfo.  uMflPr 

cpo^  grooincj  con<3(‘f'i  DA 

(Sf  +biw<ia'?o 

ifarted 

•+Ko  \JPr^  f ivGc. 

g>/ou)r/)^  in  iQI'y 

bp’CoO.iP  I'ts  h<?pn 

0v-ou)\\n^  -Q,r  ) 1 

rV)lA)i  It  -llcrYh 

' QY\d  thot 

ix><,  +k).  if  €^for/-fiJ 

you)  inj. 
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2.  How  old  is  the  tree  and  what  year  did  it  start  growing?  How  do  you  know? 

-fiio  t<rpg  IS ;1  \|eOr<  r^l6  rt 

riT'  /qn  ..T  Ic'rtPc.'  b^cao^e ^ /‘7W  c,-nJ 

fooK- QlVi,  '/ 0 yj&'IV'i Cvnd L± eq_uo//(fJ 

SRJO^Tefi^  . 


3.  What  were  the  growing  conditions  for  the  first  ten  years  of  the  tree’s  life? 

Log- re \ievy ^oo<3  b er  q n.sg j-hg  v-iVi^s 

uJg\fP  LOicjef  -tWvi +kiL  OVigS  rrf-fe.  J d 

y 


4.  How  healthy  was  the  tree  when  it  was  blown  over? 

Tf  u)g<,  yiQ-t  healthy  bgtousf  i-f  cnoset^  f(ii? 

H\C Qvnij  \rsrj hor^g-f hfiCoose  +Kg  ci /-culof i ov^ 

hlnOD 6VPr  ^0 Lt COi^lcJio't  Qef- 

•thvi-x:c<l-, Prmoah ±o VDalVP i~t~  Cj  \f  n,  VA/ 

hi,^U^.  ^ 


5.  What  kind  of  tree  was  it  and  where  did  it  probably  grow? 

31+  Icr^kPe^ ( ii Q IpiVcJ^ 


I'O  +kg Tsygjst ojT oi c^hp uo'^ds 
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This  solution  was  scored  ^^Not  Yet  At  the  Acceptable  Standard. 

Commentary 

The  task  is  partially  understood.  An  attempt  is  made  to  use  observational  skills,  but  there  is  little 
or  no  clear  division  between  observations  and  inferences.  There  is  some  indication  of 
incomplete  and  inaccurate  conclusions  possibly  due  to  inaccurate  observations. 

The  interpretation  of  information  is  not  always  clear,  precise,  or  accurate. 

Activity  1— Tree  Trunk 

Follow  the  instruction  sheet  at  this  station 

1,  Record  your  observations  and  inferences  here. 


Observations 

Inferences 

1 

1 

Ji-  jL. 

Zj  ,v 

uj  ■XfntJL,  rjje^  . 

y 'j  ^ 
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2.  How  old  is  the  tree  and  what  year  did  it  start  growing?  How  do  you  know? 


JJ 

-ti. 

4 J “ ^ 

1979 

3.  What  were  the  growing  conditions  for  the  firat  ten  years  of  the  tree’s  life? 


X.  X 

2,/ 

■r.jnt\  Cr.£/‘nrtri^, 

e.  * a^rdi  ^ 

/ ' 

4.  How  healthy  was  the  tree  when  it  was  blown  over? 


5.  What  kind  of  tree  was  it  and  where  did  it  probably  grow? 


Activity  2 — Ecosystem  Mystery 


PROBLEM  STATEMENT: 

Kim  and  John  are  camping  near  Peter  Lougheed  Provincial  Park.  They  go  for  a walk  to 
the  interpretive  centre.  There,  a guide  asked  them  to  make  observations  of  a miniature 
ecosystem  set  up  in  a box  and  then  tell  what  happened  in  this  ecosystem.  Help  Kim  and 
John  tell  the  story  of  what  happened. 


YOU  SHOULD  HAVE: 

1 rectangular  history  box 


INSTRUCTIONS: 

• Help  Kim  and  John  tell  the  story  by  answering  the  questions  in  your  Student  Booklet. 


DEFINITIONS: 

• Observing  or  making  observations — Using  the  senses  (smelling,  tasting,  seeing, 
hearing,  and  touching)  to  get  information  about  things  or  events. 

• Inferring — An  inference  is  an  explanation  for  an  observation.  You  give  a reason  for 
something  you  observe. 
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This  solution  was  scored  the  Standard  of  Excellence.  ” 

Commentary 

The  task  is  analyzed  and  the  problem  is  understood.  All  inferences  are  clearly  linked  to 
each  accurate  and  extensive  observation.  The  sequencing  of  events  is  clear  and  the 
inferences  are  supported  by  the  observations.  The  inferences  made  reflect  the  kind  of 
environment  in  a wetland  ecosystem. 

The  observations  and  inferences  are  precise  and  the  story  line  is  connected  in  a logical 
way.  All  components  are  included  and  linked  effectively. 

Activity  2— Ecosystem  Mystery 

Follow  the  instruction  sheet  at  this  station 


1.  Record  your  observations  and  inferences 

Observations 


here. 


Inferences 


-deer  InaciA 


IT  

A Qr\  acpoC-q! 


jjji 


iS 


-VrcxcKi 


rex 


-bnd  dractes 


d 


arrxW  Knj  [qlled  by 

roUf\cj, far 


VO/ 


crxxd: 


^ vrx 


fCU 


% 


ar\(i. 


<f)rovAj  A 


o 

\ g 


c\  coKv^jcl 


2.  Use  your  observations  £ind  inferences  to  tell  the  story  of  what  happened. 


^KqV  OUS^Sj  gj'd'ows  -lo  Qfood  korT. 

ki)V'  VKaa  ^a^g  ^OhC\.  ijjhl ! ^ 

iw 

cJUOhO^  dicol.lT  ]lnu(vic  t^nt* 

fuel.  OL  TOX  vjal'^ed  ihrrToQ^ 

a iQfrcl  \)jrAl^td  6v  buV  uJ«U 

KTikol 

QAcI 

dragnet Ay  ibe 

on  a 

Ae^r 

rag  ^bM.L^x'Vcr  mt/ol  dn^c/  txnd  c/l 

Abycd 

ltT-4.  \JjcKt>  CK  {'e.c^  po^>y  i/cApoh^s 

ard 

^0-cAs 

o\-  \o  jhouv>  iKoi  f/i£Ai 

roav 

Kaj«2l 

tKj^rC  ■^nJL 

12 


3.  What  kind  of  environment  does  this  mystery  box  represent? 
Give  reasons  to  support  your  inferences. 


r V OCf>^ 

7 o , — ; 

30' 12_ 

\ epre^en'Ts  u ary 

emcKeri  a/v(i  dry  - /oo|<T»^. 

-Ko 

ho)T  y-epf€5«r'ts 

OlA  €C05y^W'  Hi<+^  h2d  ok^ 

0^  rmod  i^orlc/ 

T 

plarNVfv  arvd 

Qv r,  od 60  ^ Kcyj ; i^065y 

L?Hooos.i 

Car\ 

lb  <3ua  helai/sz^  diva- 

rVvxfe oV 

OA^  i eaA  ^VV  ^ 

uJ^r- 

because.  iKe-  dltcV  Boeder  fVN«dc 

cao^Qc/ 

anfvnAcds  k> 

■VfaC^S 

'^V  rrs 

05^  \\(xA 

arvvrfvali 

't-plo.rfo 

-Vo  t>uri\^c. 
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This  solution  was  scored  the  Acceptable  Standard.” 

Commentary 

The  response  indicates  evidence  of  making  observations  and  inferences  concerning  the 
ecosystem.  The  observations  are  not  extensive,  but  are  appropriate.  The  sequence  of 
events  and  identification  of  the  ecosystem  is  clear  but  not  always  accurate. 

The  language  used  is  appropriate  and  events  are  usually  connected  in  a logical  way. 

Activity  2 — ^Ecosystem  Mystery 
Follow  the  instruction  sheet  at  this  station 


1.  Record  your  observations  and  inferences  here. 


Observations 

Inferences 

O^CXcV 

vva\V^ir^  V^Cf. 

" c ^ P.  rxWe  r ^ 

^f\'^(r.rA\  was  VsjAW'iy 

u^S  \|  Vvi  A\  p ^ 

-Wc  \'\tA  (MnA  We  an|fvi(i\ 

“ S 

VW  ViaKt 

' SomP  \Aidlc>^  V\(X\I(^  Xiecr 

""VVc  V<; (^T^o^^es  W\l 

- (21:^ 

We  ixe.cxc  Kv/ 

2.  Use  your  observations  and  inferences  to  tell  the  story  of  what  happened. 

VVe-C£, c\  \3irA  vio-WN'ir j 

We-tv  O'CNg. We  V'fAj) 


TVp,'rN  sV<x;^\e.A ^ 


_ 

W VP\\-\ec  IK  4c 'M  \Ve- V>r  6 wsIrkS  WillP/i 


OvkI SotT\e^ wece. 


Vig  Kin  j . 


3.  What  kind  of  environment  does  this  mystery  box  represent? 

Give  reasons  to  support  your  inferences. 

^ e ^ r . 

l\  "begkcV  . ^ 

H,  56>rf\g  UtTC  Wi?v\V\4 
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This  solution  was  scored  ^‘Not  Yet  At  the  Acceptable  Standard.  ’’ 

Commentary 

The  task  is  partially  understood.  There  is  limited  linkage  between  observations  and 
inferences.  The  sequencing  of  events  is  partially  clear. 

The  words  used  are  appropriate  for  an  ecosystem,  but  many  components  are  missing. 
The  connection  between  some  events  is  not  clearly  expressed. 

Activity  2 — ^Ecosystem  Mystery 
Follow  the  instruction  sheet  at  this  station 


1.  Record  your  observations  and  inferences  here. 


Observations 

Inferences 

h,rd 

Coh)p\l-^ 

2.  Use  your  observations  and  inferences  to  tell  the  story  of  what  happened. 

l?>me  {/: /ook^  h ke 

t-xArk-S,  tt  look&  l/'Ao  IrKo  cxn'v^b  oas 


3.  What  kind  of  environment  does  this  mystery  box  represent? 


Give  reasons  to  support  your  inferences. 


///Ktz  6oir»(^  hpac^a  (p,m^irx>  o 

hoe^cx\ie».  csktKs  A buicH  bel'^K 

7^ 

fho  h/rJprjhtspnd 

ra| 

15 


Activity  3 — Leaky  Tap 


PROBLEM  STATEMENT: 

Darlene  is  coneemed  about  wasting  resources  in  her  home.  She  notices  that  a tap  in  the 
storage  room  is  dripping  water  into  the  sink.  Her  brother  Tim  tells  her  that  it  has  been 
dripping  for  the  last  24  hours.  Darlene  thinks  it  should  be  fixed  right  away  because  it  is 
wasting  energy  and  resources.  Tim  doesn’t  think  it  is  that  important  because  not  very 
much  water  is  leaking  from  the  tap.  Darlene  thinks  a lot  of  water  will  be  wasted  and 
decides  to  do  an  experiment  to  show  Tim  how  much  water  will  be  wasted  in  one  day. 
Help  Darlene  with  her  problem. 


YOU  SHOULD  HAVE: 

1 bucket  with  a tap 
1 drip  bucket 
1 bucket  stand 
1-250  mL  measuring  cup 
1-500  mL  measuring  cup 
1-1000  mL  measuring  cup 
1 stop  watch 
1 calculator 


INSTRUCTIONS: 

• Design  a way  of  finding  the  amount  that  was  wasted  in  the  past  24  hours. 

• Start  the  drip  by  carefully  turning  fully  on. 

• If  water  costs  $0.02  per  litre,  how  much  money  was  wasted  in  24  hours. 

• When  you  are  finished,  turn  the  tap  off  and  pour  the  water  back  in  the  bucket. 

Remember:  You  only  have  about  15  minutes  to  complete  this  activity. 
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This  solution  was  scored  the  Standard  of  Excellence.” 

Commentary 

The  problem  is  analyzed  and  clearly  understood.  A successful  implementation  of 
strategy  is  evident  and  there  is  a logical  sequence  of  mathematical  steps.  The  answer  is 
within  a reasonable  range  and  expressed  correctly  in  dollars  and  litres. 

All  data  and  calculations  are  organized  logically  with  results  and  explanations  clearly 
expressed.  The  information  is  accurate. 

Activity  3 — ^Leaky  Tap 

Follow  the  instruction  sheet  at  this  station 


1.  Describe  the  method  that  you  used  to  find  the  amount  of  water  coming  out  of  the  tap. 

UJhat  j::-  r\  Pci  i /?^nQ 

L^CAijzh.  ^ 

\ \ tft  coaf  "Oodjn  'fov  n^d 

QOxgJTcxq  "tfiVierT?  QO^ 


di  c>A 'h:^r 

io j rvnin 


2.  How  much  water  came  out  of  the  tap  in  24  hours? 


or\e^  ry\L/iL 

AQm  V eye cn 

(rC^r^  Lrl 

^ \nnoVt 

"X 

•tifmSeid  -SM-OO  \0^  jQL4  -to 

cicJr  2ol 

hci f>P-r  °odt> 

3.  If  water  costs  $0.02  per  litre,  how  much  money  was  wasted  in  24  hours? 

intyoir^^ 20 1 L.  Qr^di  (oOT) 

per gFb  mongL( 

waa>s£eo cooOlo  _sbe A -Tnc(vcf<hq 

omaont^  afz  er-^L.  L^osjyn) 


Check  One 

I used  the  calculator 
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This  solution  was  scored  the  Acceptable  Standard.^^ 

Commentary 

The  problem  is  understood  and  a definite  strategy  is  implemented  to  measure  the  water 
and  calculate  the  time.  The  answer  is  within  a reasonable  range  and  stated  in  an 
acceptable  unit  of  measure. 

All  interpretations  and  explanations  are  clearly  expressed.  The  calculations  are  accurate 
up  to  the  last  step. 


Activity  3 — Leaky  Tap 

Follow  the  instruction  sheet  at  this  station 


1.  Describe  the  method  that  you  used  to  find  the  amount  of  water  coming  out  of  the  tap. 


dXe- 


/vrsJL 


tLjcrcii J aaW. 


A± 


^ ^ 


2.  How  much  water  came  out  of  the  tap  in  24  hours? 


3j0(  00  >jrr\J,' 

xn^ij — ^ ♦ 


3.  If  water  costs  $0.02  per  litre,  how  much  money  was  wasted  in  24  hours? 

^tOQ?0 
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This  solution  was  scored  ^^Not  Yet  At  the  Acceptable  Standard. 

Commentary 

The  problem  is  partially  understood  since  a strategy  for  measuring  water  is  evident. 

There  are  some  steps  within  the  mathematical  sequence  that  are  missing  and  incorrect.  A 
unit  of  time  for  water  measurement  is  not  used. 

The  information  is  partly  complete,  but  contains  some  inaccuracies.  The  connection 
between  the  calculations  is  not  clear. 


Activity  3 — Leaky  Tap 

Follow  the  instruction  sheet  at  this  station 


1.  Describe  the  method  that  you  used  to  find  the  amount  of  water  coming  out  of  the  tap. 

^ 


2.  How  much  water  came  out  of  the  tap  in  24  hou^?  . , 


3.  If  water  costs  $0.02  per  litre,  how  much  money  was  wasted  in  24  hours? 

iirL^^zoo 


Check  One 

I used  the  calculator 
Yes  No 
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Activity  4 — Wiring  a Train  Station 

PROBLEM  STATEMENT: 

Joe  and  Hilda  are  making  buildings  for  their  train  set.  The  train  station  has  a room  with 
two  light  bulbs  and  a switch.  Find  ways  to  hook  up  the  light  bulbs  and  the  switch. 


YOU  SHOULD  HAVE: 

1 train  station  house  with  a bulb  in  each  of  the  two  rooms  and  one  switch  in  a doorway 
6 wires  and  clips 
1 battery  pack 


INSTRUCTIONS: 

• Answer  the  questions  in  your  Student  Booklet. 

• Disconnect  the  wires  after  completing  this  activity. 
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This  solution  was  scored  the  Standard  of  Excellence. 


Commentrary 

The  response  indicates  a thorough  understanding  of  how  electrical  circuitry  is  designed. 
An  efficient  and  workable  strategy  is  implemented,  which  supports  a qualified  solution. 

The  diagrams,  with  labelling,  are  clear  and  easy  to  understand.  All  of  the  circuits  are 
workable,  accurate,  and  complete. 

Activity  4 — ^Wiring  a Train  Station 
Follow  the  instruction  sheet  at  this  station 


1.  Wire  the  train  station  so  that  one  light  can  be  timied  on  and  oflF  by  the  switch.  Draw  a 
diagram  showing  how  you  wired  the  train  station. 


W 


2.  Wire  the  train  station  so  that  both  lights  can  be  turned  off  and  on  by  the  switch.  Draw 
a diagram  showing  how  you  wired  the  train  station. 


I 


VcV^ 
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This  solution  was  scored  the  Acceptable  Standard.  ** 

Commentary 

The  response  indicates  an  understanding  of  the  problem  because  there  is  evidence  of 
purposeful  circuits.  A workable  strategy  is  developed  that  supports  an  appropriate 
solution. 

The  partially  labelled  diagrams,  showing  several  circuits  that  work,  are  easy  to 
understand.  An  organized  system  is  used  to  display  the  information. 


Activity  4 — ^Wiring  a Train  Station 
Follow  the  instruction  sheet  at  this  station 


1.  Wire  the  train  station  so  that  one  hght  can  be  turned  on  and  oflFby  the  switch.  Draw  a 
diagram  showing  how  you  wired  the  train  station. 


2.  Wire  the  train  station  so  that  both  lights  can  be  turned  off  and  on  by  the  switch.  Draw 
a diagram  showing  how  you  wired  the  train  station. 
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3.  Are  there  other  ways  to  wire  the  train  station?  Draw  them. 


Th.o 

'f\es/Q.r 

'Vurn  o-ff 
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This  solution  was  scored  ^^Not  Yet  At  the  Acceptable  Standard.  ” 

Commentary 

The  task  is  partially  understood.  There  is  one  circuit  that  works  which  reveals  evidence 
of  a plan. 

The  data  is  limited.  One  diagram  is  complete  and  the  other  has  missing  details.  The 
diagrams  are  easy  to  understand  without  labelling. 

Activity  4 — ^Wiring  a Train  Station 
Follow  the  histruction  sheet  at  this  station 

1.  Wire  the  train  station  so  that  one  light  can  be  turned  on  and  off  by  the  switch.  Draw  a 
diagram  showing  how  you  wired  the  train  station. 


2.  Wire  the  train  station  so  that  both  lights  C£in  be  turned  off  and  on  by  the  switch.  Draw 
a diagram  showing  how  you  wired  the  tram  station . 
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Activity  5 — Musical  Instrument 

PROBLEM  STATEMENT: 

Tasha  wants  to  build  a simple  string  instrument  using  materials  she  can  find  around  the 
house.  How  could  she  build  an  instrument? 


YOU  SHOULD  HAVE: 

1 peg  board 
10  wooden  pegs 

1 bag  with  assorted  elastic  bands 
4 pieces  of  wood 
1 ruler 


INSTRUCTIONS: 

• Use  these  materials  to  build  a stringed  musical  instrument  that  can  make  three 
different  sounds. 


Answer  the  questions  in  your  Student  Booklet. 


This  solution  was  scored  the  Standard  of  Excellence. 

Commentary 

The  task  is  completely  analyzed  and  understood.  An  efficient  and  workable  strategy  is 
developed  through  the  use  of  a logical  and  thorough  approach.  There  is  an  efficient  use 
of  variables.  The  instruments  are  designed  so  the  sounds  can  be  altered. 

The  diagrams  and  descriptions  are  clear,  logical,  and  complete,  with  precise  reference 
made  to  the  use  of  materials.  The  information  is  easily  followed. 


Activity  5 — Musical  Instrument 
Follow  the  instruction  sheet  at  this  station 


1.  Draw  diagrams  showing  what  yovir  string  instrument  looks  like  and  describe  how  it 
makes  different  sounds. 


3.4  ^ ^ __x, t 
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Using  any  of  the  materials,  how  many  different  ways  can  you  change  the  sound  of  your 
instrument?  For  each  of  your  solutions,  draw  a diagram  and  describe  how  you  changed 
the  instrument  to  make  different  sounds. 


_y.C>=t>eB£3d^  _ykm 

'TyuJ^ yf  gy;^ 

-AyS>Ciy0l^  -^*.^?>Key^  y^^LtyU^rC 


This  solution  was  scored  the  Acceptable  Standard.  ” 


Commentary 

The  task  is  understood.  A musical  instrument  is  successfully  constructed  which  can  alter 
sound.  A workable  strategy  is  developed. 


The  diagrams  are  mostly  complete  and  labelled.  The  interpretations  and  explanations  are 
clear  and  complete. 


Activity  5 — ^Mvisical  Instrument 


Follow  the  instruction  sheet  at  this  station 


1.  Draw  diagrams  showing  what  your  string  instrument  looks  like  and  describe  how  it 
makes  different  sounds. 


O 


O 

M 


II 

( \ etoct 


C 

c 

D 

0 


Ofe.rAOLKe-S’ 
tV\C  \ S “V* 

s 

^'i  d.c\  1 ^ 

CK  V OuO  \oOA 
/i  cka 


on 

t'Wc  Ki0Uc5-l 
5oO 
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Using  any  of  the  materials,  how  many  different  ways  can  you  change  the  sound  of  your 
instrument?  For  each  of  your  solutions,  draw  a diagram  and  describe  how  you  changed 
the  instrument  to  make  different  sounds. 


motKe  5 ^ 

TVie 

^ cx. 

tooo  -S^OAd 


This  solution  was  scored  ^^Not  Yet  At  the  Acceptable  Standard.  ” 

Commentary 

The  task  is  partially  understood  but  no  inferences  are  made. 

The  diagrams  and  descriptions  are  limited  and  incomplete  and  diagram  labels  are  missing. 

Activity  5 — ^Musical  Instrument 


1,  Draw  diagrams  showing  what  your  string  instrument  looks  like  and  describe  how  it 

makes  different  sounds. 


O O o Q 


^<=>09 


/ 


2.  Using  any  of  the  materials,  how  many  different  ways  can  you  change  the  sound  of  your 
instrument?  For  each  of  your  solutions,  draw  a diagram  and  describe  how  you  changed 
the  instrument  to  make  different  sounds. 
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Activity  6 — Rockets,  Gliders,  and  Kites 

PROBLEM  STATEMENT: 

Peter  and  Jane  are  interested  in  things  that  fly.  They  enjoy  launehing  model  rockets, 
flying  gliders,  and  flying  kites.  On  a Saturday  afternoon,  Peter  and  Jane,  and  their 
parents  go  to  a large  field.  They  use  a wind  speed  indicator  to  measure  the  wind  speed. 
They  do  this  because  the  wind  speed  is  different  in  various  parts  of  the  field.  They  use  a 
wind  speed  chart  to  choose  flying  activities  most  suitable  to  the  wind  conditions.  Which 
of  the  flying  activities  can  they  do  on  this  day? 


YOU  SHOULD  HAVE: 

1 fan  with  speed  set  at  high 

1 map  outlined  with  masking  tape  show  a field  that  is  300  metres  long 
1 wind  speed  indicator 

1 wind  speed  chart  for  different  flying  activities 


INSTRUCTIONS: 

• The  masking  tape  shows  where  the  field  is  located. 

• The  fan  simulates  the  wind  blowing  over  the  field — turn  the  switch  to  high  (3). 

• Which  flying  activities  can  Peter  and  Jane  do  safely? 

• Turn  the  fan  off  when  you  are  finished. 


Activity 

Wind  Speed  Range 

Model  rocketry 

0 to  5 km/h 

Glider  flyer 

6 to  14  km/h 

Kite  flying 

15  to  35  km/h 

This  solution  was  scored  ^*At  the  Standard  of  Excellence.^* 

Commentary 

The  problem  is  analyzed  and  clearly  understood.  A detailed  plan  is  established  and 
different  locations  are  tested.  The  conclusions  reached  are  exact  for  the  wind  speeds 
recorded  from  different  areas  of  the  field. 

All  interpretations  and  the  explanations  are  clear,  coherent,  and  logically  connected.  The 
data  is  presented  in  an  organized  format. 


Activity  6 — ^Rockets,  Gliders,  and  Kites 
Follow  the  instruction  sheet  at  this  station 

1.  Describe  how  you  used  the  wind  speed  indicator  and  what  information  it  gave  you. 

^ CXboiA  gink^//\.  

I nrlihafot^  \^oS  Ov$  fj'UcKT  tx/oud  To  T/ug 

_ mlAe  r^i'AAU  HtC  uxxT  cxh-u-t-  IQ 

} 

U.)inA  i‘^/ccxior~  +nlAi  fhoJ  

Tor  i'c^er-  Plu/n^  KJck.?  /n  ^/}e  r^f'ddk 

.O^i^€.f^relc!(or  foJjaleJ CQ^jtbry-Ujo^ 
on  'i" Ag  Po)<  S of  ft  ^ Id  Cori'C^  b/eJ 


2.  Which  flying  activities  can  Peter  do  on  this  day  and  where  they  can  be  done?  Give  your 

..ccxn  flu  hi'f  lofe  cJo^-to 

carl  O 

(XnA  kc.  CjOT^  ^0  r'ocke-lru  or^ 
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This  solution  was  scored  the  Acceptable  Standard.^* 

Commentary 

The  task  is  understood.  The  answers  indicate  that  a strategy  is  developed  which 
supported  appropriate  conclusions. 

The  interpretations  and  explanations  are  organized,  clear,  and  coherent.  The  ideas  are 
logically  connected. 


Activity  6 — ^Rockets,  Gliders,  and  Kites 
Follow  the  instruction  sheet  at  this  station 


1.  Describe  how  you  used  the  wind  speed  indicator  and  what  information  it  gave  you. 

1 in^/Cafd/*  Ao  ^ trier)- 

w/KuJ  sjaetJ rof  i on 


2.  Which  flying  activities  can  Peter  do  on  this  day  and  where  they  am  be  done?  Give  your 
reasons. 

q.t-1-ivilif;  ^htjtOuN  kiK^ie  done  

fOa^A rockAr^f  Glider  f Iji  nj  anJ  

IpgCQwJg-  fiy, 

gckfi4  J S ycflg/  dn<l  Af\f  ^vgktgf  >pitcJ  iJ  

3q km.Thfj  rotflJjlo  Gli<f  fr  ^Ccikvse  jj- 

fell  If/  lc»^  fp  k/fe  “T/y/rtj 

Is  Is  Lfti^  speed  lauT 

fc)€  V ei^  sl'mnj  i-P  fhe tJinel  J UAc>..2r^ t 
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This  solution  was  scored  ‘^Not  Yet  At  the  Acceptable  Standard.” 

Commentary 

The  task  is  partially  understood  because  the  purpose  of  a wind  speed  indicator  is 
recognized.  The  conclusions  are  not  necessarily  connected  to  a strategy. 

The  explanations  are  not  too  clear  and  data  is  limited. 


Activity  6 — ^Rockets,  Gliders,  and  Kites 
Follow  the  instruction  sheet  at  this  station 


1.  Describe  how  you  used  the  wind  speed  indicator  and  what  information  it  gave  you. 


^ 


yTiAi/t  Tti^.  ^ mi/f) 


2.  Which  flying  activities  can  Peter  do  on  this  day  and  where  they  can  be  done?  Give  your 
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Observations  Regarding 
Students  ’ Skills  and 
Knowledge 

Students  who  participated  in  the 
performance-based  assessment  were 
motivated  and  stayed  on  task  for  up  to 
two  and  one-half  hours.  Most  students 
required  approximately  three  to  five 
minutes  to  read  each  problem  and  decide 
upon  a strategy  to  solve  it.  Students 
were  reminded  it  should  take 
approximately  15  minutes  to  complete 
each  station.  Those  who  were  having 
difficulty  getting  started  were 
encouraged  to  move  on  to  another 
station. 

At  some  of  the  schools,  students  who 
had  not  participated  in  the  assessment 
wanted  to  know  if  they  could  at  a later 
date. 

The  following  is  a description  of  what 
students  could  do,  followed  by  a 
discussion  of  areas  for  improvement. 
Information  from  the  descriptive  scoring 
results  (see  Appendix  C)  was  used  for 
this  analysis. 

What  Students  Could  Do 

Activity  One — Tree  Trunk 

When  making  observations  of  the  cross 
section  of  the  tree  trunk,  3 out  of  5 
students  could  make  3 or  more 
observations.  Two  out  of  five  students 
made  appropriate  inferences.  When 
calculating  the  age  from  the  number  of 
growth  rings,  7 out  of  10  students  were 
accurate  to  ± 5 years.  About  1 out  of  3 
students  made  appropriate  inferences 


about  the  health  and  growing  conditions 
of  the  tree  and  almost  all  students  could 
provide  a location  in  which  the  tree 
might  be  found. 

Activity  Two — Ecosystem  Mystery 

The  majority  of  students  could  make 
three  or  more  appropriate  observations 
from  the  mystery  sample.  About  3 out 
of  5 students  made  appropriate 
inferences.  The  students  who  made 
appropriate  inferences  clearly  identified 
observations  and  inferences.  Most  of  the 
students  were  able  to  predict  the  direct 
circumstances  of  the  mystery  using  the 
stated  observations.  The  majority  of 
students  attempted  to  provide  a story  in  a 
logical  time  sequence.  Students  used  the 
appropriate  language  in  describing 
environmental  situations  and  9 out  of  10 
students  used  a written  response  format. 
Three  of  five  students  used  effective 
problem  solving  skills  and  one  half  of 
the  students’  communication  was  scored 
at  the  acceptable  standard. 

Activity  Three — Leaky  Faucet 

Approximately  3 out  of  5 students 
measured  volume  of  water  lost  in  a unit 
of  time  and  collected  water  for  a period 
of  one  minute.  One  quarter  of  the 
students  calculated  water  loss  for  4 
minutes  which  provided  more  accurate 
data  for  further  calculations.  Almost  3 
out  of  4 students  attempted  to  calculate 
the  water  loss  over  a 24  hour  period. 

This  suggests  students  have  an 
understanding  of  a controlled  experiment 
that  would  constitute  a “fair  test.”  The 
majority  of  these  students  used  the  data 
to  determine  the  amount  of  water  lost 
and  the  resultant  cost.  About  2 out  of  5 
students  were  able  to  calculate  a correct 
response. 
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Activity  Four — Wiring  a Train 
Station 

Almost  all  students  were  able  to 
demonstrate  a eompleted  circuit.  Two 
out  of  three  students  were  able  to 
develop  a workable  strategy  using  a 
switch  to  connect  and  test  the  different 
lights  while  approximately  1 out  of  7 
students  completed  the  initial  circuit 
without  a switch.  Approximately  one- 
half  of  the  students  correctly  labeled  the 
diagrams  to  help  explain  the  workings  of 
the  circuit.  Over  70%  of  the  students 
used  acceptable  problem  solving  and 
communication  skills  to  meet  the 
requirements  of  the  problem 

Activity  Five — Musical  Instrument 

A large  majority  of  students  created 
three  or  more  sounds  with  70%  using  the 
concept  of  differing  lengths  of  bands  to 
create  these  different  sounds.  About 
20%  of  the  students  showed  evidence  of 
appropriate  use  of  the  different  types  of 
bands  to  produce  different  sounds. 

About  one  third  of  the  students  used  a 
bridge  appropriately  to  produce  different 
sounds.  The  majority  used  diagrams 
with  a written  description  for  the  task. 
About  75%  of  students  used  effective 
problem  solving  strategies  and  3 out  of  5 
were  able  to  communicate  this 
information  logically  and  clearly. 

Activity  Six — Rockets,  Gliders,  and 
Kites 

Approximately  2 out  of  5 students 
measured  wind  velocity  in  one  location 
only  and  3 out  of  10  took  measurements 
in  three  locations.  Most  students  only 
took  one  measurement  in  a location. 
Seven  out  of  twenty  students  accurately 
interpreted  the  information  to  decide 


which  outdoor  activities  were  possible  in 
different  wind  situations.  The  majority  of 
students  communicated  the  information 
appropriately  and  clearly.  Approximately 
one-half  of  the  students  used  effective 
problem  solving  strategies  and  2 out  of  3 
communicated  the  information  clearly. 

Areas  for  Improvement 

Activity  One — Tree  Trunk 

Although  students  made  appropriate 
observations  and  inferences,  most  were 
unable  to  distinguish  between  them. 
Students  demonstrated  this  confusion  by 
listing  observations  as  inferences  and 
inferences  as  observations.  Many 
inferences  were  not  connected  to 
observations.  Students  need  to  realize 
that  good  observing  requires  them  to 
gather  information  with  all  the  senses, 
then  study  the  observations  to  draw 
inferences.  When  predictions  are  made 
in  open-ended  problems,  assumptions 
about  the  environment  must  be  included 
in  the  explanation.  About  3 out  of  5 
students  did  not  communicate 
information  logically  and  clearly. 

Activity  Two — Ecosystem  Mystery 

Students  need  to  make  careful 
observations  to  determine  logical 
sequences  of  events  so  appropriate 
inferences  are  made.  Important 
components  of  the  story  were 
overlooked  as  sequencing  was  not 
appropriate  or  was  missing.  The 
language  of  science  was  not  used 
appropriately  in  almost  half  of  the 
sample.  The  concept  of  an  ecosystem 
where  several  species  interact  was  not 
identified.  Students  did  not  suggest  that 
the  area  could  be  a wetland  ecosystem  or 


37 


that  there  could  be  evergreen  trees 
growing  in  the  region.  Only  3 out  of  20 
students  used  all  of  the  observations 
effectively  within  their  story. 

Activity  Three — Leaky  Faucet 

The  majority  of  the  students  had 
difficulty  with  multi-step  mathematics 
and  converting  from  one  unit  of 
measurement  to  another  (i.e.,  mL  to 
litres  and  minutes  to  hours).  In  some 
instances  students  used  an  unrealistic 
time  frame  for  solving  the  problem. 
About  2 out  of  5 students  had  difficulty 
calculating  the  volume  for  a 24  hour 
period  based  on  the  volume  measured 
for  1 to  4 minutes.  There  were  very  few 
students  who  used  diagrams  to  support 
the  written  response.  Of  the  students 
using  a calculator  for  this  question,  only 
1 out  of  4 students  used  them 
appropriately.  Many  student  answers 
were  calculated  to  unrealistic 
proportions. 

Activity  Four — Wiring  a Train 
Station 

Many  students  were  not  able  to  construct 
or  could  not  remember  how  to  construct 
a parallel  circuit.  Students  need  to  know 
how  electricity  travels  through  a wire  in 
a closed  circuit  and  how  short  circuits 
occur  in  their  model.  Diagrams  were 
used  to  represent  student  constructed 
circuits  and  were  not  used  for  planning 
purposes.  There  were  numerous 
students  using  diagrams  which  would 
short  circuit  if  used  in  a real  life 
situation.  It  was  obvious  that  many 
students  were  unable  to  troubleshoot  and 
correct  the  diagrams.  In  these  cases  the 
switch  was  used  in  a reverse  manner  that 
is  when  the  switch  was  open  the  circuit 


was  complete  but  when  the  switch  was 
closed  a short  circuit  developed  and  the 
lights  would  go  out.  Two  out  of  five 
students  were  either  unable  to  connect 
series  circuits  correctly  or  did  not 
attempt  a series  circuit. 

Activity  Five — Musical  Instrument 

This  activity  was  well  done  by  students; 
however  many  students  did  not 
effectively  use  all  of  the  variables  at 
their  disposal.  Approximately  1 out  of  4 
had  difficulty  with  problem  solving  and 
2 out  of  5 students’  interpretations  and 
explanations  were  unclear,  incomplete  or 
inaccurate.  Many  students  provided 
confusing  diagrams  which  may  have 
added  to  their  difficulty  when  explaining 
how  different  sounds  were  produced.  A 
students  were  given  more  materials  than 
they  needed  to  construct  the  musical 
instrument,  some  students  attempted 
more  complex  constructions  that  did  not 
perform  as  well  or  not  at  all. 

Activity  Six — Rockets,  Gliders,  and 
Kites 

Many  students  did  not  recognize  the 
need  to  check  wind  conditions  in  three 
locations  in  order  to  determine  which  of 
the  flying  machines  or  activities  would 
work.  Less  than  one  percent  of  the 
students  used  graphs,  charts  of  tables  to 
help  with  communicating  the 
information  and  less  than  3 percent  used 
diagrams.  Preparation  of  charts  or 
graphs  will  help  students  to  focus  and 
draw  inferences  and  conclusions.  When 
students  make  predictions  in  open-ended 
problem-solving  situations,  assumptions 
they  make  about  the  situation  should  be 
included  in  their  explanation. 
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Appendix  A 


Science  Holistic  Scoring  Criteria 


Level 

Problem  Solving/Inquiry 

Communication 

3 

Level  of 
Excellence 

— Analyzed  and  readily  understood 
the  task 

— Developed  an  efficient  and 
workable  strategy 

— Strategy  implemented  effectively 

— Strategy  supported  a qualified 
solution 

— Appropriate  application  of  critical 
knowledge 

— Appropriate,  organized,  and 
effective  system  for  display  of 
information  or  data 

— Display  of  information  or  data  was 
precise,  accurate,  and  complete 

— Interpretations  and  explanations 
logical  and  communicated 
effectively 

2 

Acceptable 

Standard 

— Understood  the  task 

— Developed  a workable  strategy 

— Strategy  inferred  (some  evidence) 
but  not  always  clear 

— Strategy  supports  appropriate 
solution 

— Evidence  of  application  of  critical 
knowledge 

— Appropriate,  organized  system  for 
display  of  information  or  data 

— Display  of  information  or  data  is 
mostly  precise,  accurate,  and 
complete 

— Interpretations  and  explanations 
logical  and  mostly  clear 

1 

Does  Not 
Meet  the 
Acceptable 
Standard 

— Partially  understood  the  task 

— Appropriate  strategy  some  of  the 
time 

— Possible  evidence  of  a plan,  but 
not  clear 

— Partial  connection  to  appropriate 
solution 

— Partial  evidence  of  application  of 
critical  knowledge 

— System  for  display  of  information 
or  data  may  not  be  clear  or 
effective 

— Display  of  information  or  data  was 
somewhat  precise,  accurate,  and 
complete 

— Interpretations  and  explanations 
somewhat  clear 

0 

Insufficient 

— Misunderstood  the  task 
— Inappropriate,  unworkable  strategy 
— No  evidence  of  carrying  out  a plan 
— No  connections  to  solution 
— No  evidence  of  critical  knowledge 
— Blank 

— Disorganized  system  for  display  of 
information  or  data 

— Display  of  information  or  data  was 
not  precise,  accurate,  or  complete 

— Interpretations  and  explanations 
not  clear 

— Blank 

Appendix  B 


Percentage  of  Students  at  Each  Level 


These  provineial  results  show  the  percentage  of  students  demonstrating  the  different 
levels  of  performance  for  problem-solving  and  communication  skills. 


Performance 

Level 

Activity 

1 

2 

3 

4 

5 

6 

3 

16.2 

15.0 

13.3 

32.7 

25.6 

25.0 

Problem  Solving 

2 

39.6 

44.5 

19.2 

38.1 

49.5 

29.3 

1 

43.0 

37.2 

56.9 

25.6 

23.1 

42.8 

0 

1.2 

3.3 

10.6 

3.6 

1.8 

2.9 

3 

12.3 

14.1 

9.4 

32.7 

18.9 

22.7 

Communication 

2 

30.6 

34.6 

18.5 

40.8 

41.5 

42.3 

1 

49.5 

40.4 

43.3 

21.2 

28.4 

30.8 

0 

7.7 

10.9 

28.9 

5.3 

11.2 

4.2 

3 — Level  of  Excellence 
2 — Acceptable  Standard 


1 — Not  Yet  At  the  Acceptable  Standard 
0 — Insufficient 
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Appendix  C 


Science  Descriptive  Coding  Criteria 


Activity  1 — Tree  Trunk 


Question  4 


Implementation 

5.0%  no  response 
15.4%  at  least  1 observation 
18.6%  at  least  2 observations 
21.3%  at  least  3 observations 
18.9%  at  least  4 observations 
19.8%  more  than  4 observations 
0.5%  any  other  appropriate  response 

13.3%  no  response 
23.9%  at  least  1 supported  inference 
21.5%  at  least  2 supported  inferences 
17.9%  at  least  3 supported  inferences 
12.3%  at  least  4 supported  inferences 
9.7%  more  than  4 supported 
inferences 

0.8%  any  other  appropriate  response 


Solution 

12.0%  no  response 
16.8%  age  is  correct  (±  5 years) 
49.2%  age  and  year  are  correct  (± 
years) 

21.5%  any  other  appropriate  response 


Question  2 

18.5%  no  response 
49.2%  appropriate  response 
26.0%  appropriate  supported  response 
5.7%  any  other  appropriate  response 


12.3%  no  response 
69.6%  appropriate  response 
11.3%  appropriate  supported  response 
4.4%  any  other  appropriate  response 


Communication  Skills 
11.2%  no  response 

38.7%  observations  and  inferences  are 
integrated 

46.3%  observations  and  inferences  are 
separate 


Activity  2 — Ecosystem  Mystery 


Implementation 

4.7%  no  response 
4.1%  at  least  1 observation 
1 1 .0%  at  least  2 observations 
26.0%  at  least  3 observations 
26.5%  at  least  4 observations 
26.9%  more  than  4 observations 

14.7%  no  response 
13.0%  at  least  1 supported  inference 
14.2%  at  least  2 supported  inferences 
21.0%  at  least  3 supported  inferences 
19.7%  at  least  4 supported  inferences 
16.2%  more  than  4 supported 
inferences 


Solution 


Question  3 

16.0%  no  response 
49.5%  appropriate  response 
29.7%  appropriate  supported  response 
4.1%  any  other  appropriate  response 


Question  1 

52.6%  no  response 
29.3%  wet  area 
16.3%  not  a wet  area 


Question  2 

43.9%  no  response 
44.3%  trees  in  area 
10.6%  no  trees  in  area 

74.3%  no  response 
5.1%  evergreen  trees 
19.1%  no  evergreen  trees 

Activity  3 — Leaky  Tap 

Implementation 

32.5%  no  response 
7.1%  collected  less  than  1 minute 
31.2%  collected  for  1 minute 
4.5%  collected  for  1-2  minutes 
3.65  collected  for  3-4  minutes 
13.0%  collected  for  more  than  4 
minutes 

7.6%  any  other  appropriate  response 

19.5%  no  response 
73.7%  measured  per  unit  time 
6.8%  did  not  measure  per  unit  time 

18.5%  no  response 
59.6%  measured  time  per  unit  volume 
12.9%  did  not  measure  per  unit 
volume 

Solution 
Question  1 
61.6%  no  response 

22.1%  measurement  is  reasonable  (<  ± 
10%) 

6.8%  measurement  is  reasonable 
(10%x20%) 

9.2%  measurement  is  reasonable 
(20%  > < 30%) 

Question  2 

59.9%  no  response 
20.7%  calculation  for  24  hours  is 
correct  (<  ± 10%) 


14.8%  calculation  for  24  hours  is 
correct  (minor  error) 

4.5%  any  other  appropriate  response 

Question  3 

61.9%  no  response 
12.7%  calculation  is  correct 
18.9%  calculation  is  correct  (minor 
error) 

6.5%  any  other  appropriate  response 

Communication  Skills 

5.9%  no  response 
93.5%  written  response 
0.5%  no  written  response 

18.8%  no  response 

27.8%  calculations  complete 

53.3%  calculations  not  complete 

99.4%  no  response 
0%  diagrams  are  appropriate 
0.5%  diagrams  are  not  appropriate 

32.4%  no  response 
24.2%  used  calculator  appropriately 
43.3%  did  not  use  calculator 
appropriately 


Activity  4 — Wiring  a Train  Station 

Solution 

Question  1 

10.9%  no  response 
65.4%  working  light  with  switch 
15.4%  working  light  without  switch 
8.0%  any  other  appropriate  response 

Question  2 

87.3%  no  response 
3.0%  parallel  circuit  (complete) 
4.2%  parallel  circuit  (partial) 

4.7%  any  other  appropriate  response 
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19.4%  no  response 

63.5%  series  circuit  (complete) 

9.4%  series  circuit  (partial) 

7.0%  any  other  appropriate  response 

Communication  Skills 

3.0%  no  response 
45.2%  diagrams  with  labels 
49.6%  diagrams  without  labels 

12.1%  no  response 

14.4%  diagrams  with  symbols 

71.6%  diagrams  without  symbols 


Activity  5 — Rockets,  Gliders,  and  Kites 


Strategy 


3.0% 

no  response 

41.3% 

took  measurements  in  at  least  1 

10.9% 

place 

took  measurements  in  at  least  2 

29.3% 

places 

took  measurements  in  at  least  3 

12.3% 

places 

took  measurements  in  more 

2.9% 

than  3 places 

any  other  appropriate  response 

Implementation 

4.5% 

no  response 

83.1% 

took  at  least  1 measurement  per 

3.6% 

place 

took  at  least  2 measurements 

6.2% 

per  place 

took  more  than  2 measurements 

2.1% 

per  place 

any  other  appropriate  response 

Solution 

3.2% 

no  response 

36.5% 

can  fly  one  machine 

21.9% 

can  fly  two  machines 

36.3% 

can  fly  three  machines 

1.8% 

any  other  response 

Communication  Skills 

98.8%  no  response 
0.5%  used  chart/table/list 
appropriately 

0.2%  did  not  use  chart/table/list 
appropriately 

99.5%  no  response 
0%  used  a graph  appropriately 

0%  did  not  use  a graph 

appropriately 

96.5%  no  response 
2.7%  used  a diagram  appropriately 
0.3%  did  not  use  a diagram 
appropriately 

2.1%  no  response 

8 1 .4%  used  a written  response 
appropriately 

15.7%  did  not  use  a written  response 
appropriately 

98.6%  no  response 
0.5%  used  other  methods 
appropriately 

0%  did  not  use  other  methods 
appropriately 

Activity  6 — Musical  Instrument 

Strategy  (Implementation) 

4.2%  no  response 

88.5%  uses  different  lengths 
appropriately 

6.8%  does  not  use  different  lengths 
appropriately 

71.1%  no  response 

26.3%  uses  different  types 
appropriately 

2.0%  does  not  use  different  types 
appropriately 

59.3%  no  response 

37.8%  uses  bridge  appropriately 


2.3%  does  not  use  bridge 
appropriately 

Solution 

Question  1 

3.0%  no  response 

2.3%  instrument  that  makes  at  least  1 
sound 

8.3%  instrument  that  makes  at  least  2 
sounds 

57.3%  instrument  that  makes  at  least  3 
sounds 

28.0%  instrument  that  makes  more 
than  3 sounds 

Question  2 

25.9%  no  response 

68.8%  uses  different  lengths 
appropriately 

4.8%  does  not  use  different  lengths 
appropriately 


77.6%  no  response 
20.6%  uses  different  types 
appropriately 

1 .4%  does  not  use  different  types 
appropriately 

64.9%  no  response 

33.4%  uses  bridge  appropriately 

1 .2%  does  not  use  bridge 
appropriately 

Communication  Skills 

11.8%  no  response 

42.8%  diagrams  with  labels 

44.3%  diagrams  without  labels 

17.1%  no  response 
38.3%  description  for  each  instrument 
change 

34.3%  some  description  for  instrument 
changes 

9.4%  no  description  for  instrument 
changes 
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